IMAGING APPARATUS 
[0001] This application is based on patent applications 2001- 
014301 and 2001-014302 filed in Japan, the contents of which 
are hereby incorporated by references, 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] This invention relates to an imaging apparatus having 
functions for judging a condition with respect to an object and 
for compensating an image data of the object by basing on the 
result of the judgment. 

2. Description of the Related Art 

[0003] In a field of a digital still camera using an imaging 
device such as a CCD or a CMOS, a first conventional camera 
enabling image taking, image reproducing and image printing 
processes with attaching importance to a main object selected by 
a user is conventionally proposed, for example, in Publication 
Gazette of Japanese Patent Application Hei 11-136568. 
[0004] The conventional camera has a display panel by which 
a position or an area of a main object on the display panel can be 
selected before taking an image of the object. When the image 
of the object is reproduced or printed, brightness, the image data 
of the image are compensated in a manner so that brightness, 
colors and so on of the area corresponding to the main object 
become proper by using a position information of the selected 
area. 



[0005] The conventional camera, however, merely memorizes 
the position information of the selected area as the main object, 
but contents of the image data compensation are not memorized. 
[0006] In a conventional printer shown in the above- 
mentioned publication gazette, it is judged whether the main 
object is a person or not by retrieving a color of human skin in 
the selected area or in the vicinity of the selected position. 
Thus, it is necessary to wait a long time for printing an image of 
the object. For selecting a plurality of persons, it is necessary 
to repeat substantially the same processes in the same number as 
the persons. Thus, the processes for selecting the main objects 
becomes troublesome, and the operative performance of the 
camera becomes lower. 

[0007] On the other hand, another digital still camera 
(second conventional camera) is proposed, for example, in 
Publication Gazette of Japanese Patent Application Hei 11- 
298768. When a shutter switch is pushed by a predetermined 
middle depth, the camera outputs an image data taken by an 
imaging device in a monitoring mode at a predetermined interval. 
When the shutter switch is fully pushed, the camera outputs the 
image data in a full image data outputting mode so as to be 
recorded in a recording media. 

[0008] In the monitoring mode, a plurality of pixel data 
outputted from pixels adjoining each other are added, so that a 
number of pixel data included in the image data used for 



displaying a monitor image on a monitor display is reduced. 
Thus, it is possible to shorten the image data processing for 
displaying the monitor image. When the pixel data are simply 
added, the level of the added pixel data becomes higher, so that 
the level of the added pixel data be reduced corresponding to the 
number of added pixel data with respect to one pixel of the 
monitor image. As a result, it is possible to execute the 
calculation of control values for compensating exposure value 
and color balances commonly in both of the monitoring mode and 
the full image data outputting mode. 

[0009] In the second conventional camera, the control values 
are merely used in the monitoring mode and the full image data 
outputting mode, commonly. It, however, is desired in an 
imaging apparatus to judge a condition of an object or to execute 
a compensation process to an image data outputted from an 
imaging device by basing on a result of a judgment. 
Furthermore, it is preferable to execute the judgment and the 
compensation process by following proper steps in respective of 
the monitoring mode and the full image data outputting mode. 
SUMMERY OF THE INVENTION 

[0010] A purpose of this invention is to provide an imaging 
apparatus by which information with respect to judgment of an 
image including a condition of an object and/or information with 
respect to compensation process of an image data can be recorded, 
and a proper compensation process can be executed to the image 



data when the image is outputted. 

[0011] Another purpose of this invention is to provide an 
image outputting apparatus by which an image properly executed 
compensation process by using the information with respect to 
the judgment of the image and/or the compensation process 
recorded by the above-mentioned imaging apparatus. 
[0012] Still another purpose of this invention is to provide 
an image processing system including the above-mentioned 
imaging apparatus and the image outputting apparatus. 
[0013] Still another purpose of this invention is to provide 
an imaging apparatus by which judgment of a condition of an 
object can properly executed in respective of the monitoring 
mode and the full image data outputting mode. 
[0014] Still another purpose of this invention is to provide 
an imaging apparatus by which compensation process can 
properly be executed to an image data in respective of the 
monitoring mode and the full image data outputting mode. 
[0015] An imaging apparatus in accordance with an aspect of 
the present invention comprises: an imaging device for taking an 
image of an object and for outputting an image data of the 
object; a condition judger for judging conditions of the object 
using the image data outputted from the imaging device; an 
image data compensator for compensating the image data 
corresponding to the result of judgment by the condition judger; 
a compensation information selector for selecting the information 



with respect to the compensation processes by the image data 
compensator; a recording data former for forming a recording 
data by adding the image information to the compensated image 
data; and a recorder for recording the recording data into a 
recording medium. 

[0016] By such a configuration, the image data outputted 
from the imaging device can be compensated corresponding to 
the result of judgment of the scene properly. For example, 
when the scene is judged as portrait, the image data is 
compensated in a manner so that the face portion can be 
reproduced natural and soft. 

[0017] Another imaging apparatus in accordance with an 
aspect of the present invention comprises: an imaging device for 
taking an image of an object and for outputting an image data of 
the object; a condition judger for judging conditions with respect 
to the object by using the image data outputted from the imaging 
device; an image data compensator for compensating the image 
data corresponding to the result of judgment by the condition 
judger; an image judgment information selector for selecting the 
result of judgment of conditions with respect to the object by the 
condition judger; a recording data former for forming a recording 
data by adding the information with respect to the result of 
judgment to the compensated image data; and a recorder for 
recording the recording data into a recording medium. 
[0018] By such a configuration, the image data outputted 



from the imaging device can be compensated corresponding to 
the result of judgment of the condition of the object properly. 
For example, when it is judged that color fogging occurs, the 
image data is compensated so as to reduce the affect of the color 
fogging. 

[0019] An image outputting apparatus in accordance with an 
aspect of the present invention comprises: a data input device for 
taking a recording data including an image data of an image and 
an information with respect to the image from an external 
equipment; an image data compensator for compensating the 
image data with using the information with respect to the image 
included in the recording data; an image outputting mechanism 
for outputting an image; and an image output controller for 
controlling the image outputting mechanism so as to output an 
image by using the compensated image data. The image 
compensator executes the compensation processes to the image 
data corresponding to output characteristics of the image 
outputting mechanism. 

[0020] By such a configuration, the information with respect 
to the image from the external equipment such as a digital still 
camera by which the image data is taken can be used for 
compensating the image data in the image outputting apparatus. 
Thus, the image reproduced by the image outputting apparatus 
properly reproduces the original object. 

[0021] An image processing system in accordance with an 



aspect of the present invention is configured by one of the above- 
mentioned imaging apparatuses and one of the above-mentioned 
image outputting apparatuses. 

[0022] By such a system, the information corresponding to 
the scene or the condition of the object judged in the imaging 
apparatus can be used for reproducing the image by the image 
outputting apparatus. Thus, the image data can properly be 
compensated corresponding to the judgment of the scene or the 
condition of the object in the image outputting apparatus. 
[0023] A still another imaging apparatus in accordance with 
an aspect of the present invention comprises: an imaging device 
including a plurality of photo-electro transfer elements which are 
two-dimensionally arranged and outputting an image data of an 
object by taking an image of the object; an operation member 
which can be operated from outside of the imaging apparatus; a 
display device for displaying an image; an operation controller 
selecting preparation state which is a prior stage of image taking 
operation corresponding to a first operation of the operation 
member, and executing the image taking operation for recording 
an image data of an object corresponding to a second operation 
of the operation member in the preparation state; a first judger 
for judging a condition with respect to the object with using a 
first image outputted from the imaging device in the preparation 
state; a second judger for judging a condition with respect to the 
object with using a second image data outputted from the 



imaging device when the second operation is acted on the 
operation member; a first image data compensator for executing a 
first compensation process to the first image data corresponding 
to result of judgment by the first judger; a second image data 
compensator for executing a second compensation process to the 
second image data corresponding to result of judgment by the 
second judger; a display controller for displaying the image of 
the object with using the first image data to which the first 
compensation process is executed in the preparation state; and a 
recording controller for recording the second image data to 
which the second compensation process is executed when the 
image taking operation is executed. 

[0024] By such a configuration, the first image data used for 
displaying the monitor image serving as the viewfinder can 
quickly be compensated, and the second image data to be 
recorded in the recoding medium can properly be compensated by 
different compensation process from that for the first image data. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] FIG. 1 is a perspective view for showing an 
appearance of a digital still camera which is an example of an 
imaging apparatus in an embodiment of the present invention; 
[0026] FIG. 2 is a block diagram for showing a configuration 
of the digital still camera in the embodiment; 
[0027] FIG. 3 is a drawing for showing an example of an 
arrangement of color filters or pixels of an area sensor of an 
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imaging device used in the digital still camera in the 
embodiment; 

[0028] FIG. 4 is a drawing for showing an example of 
numbering of the pixels in the imaging device in the 
embodiment; 

[0029] FIG. 5 is a drawing for showing an example of 
division of the pixels on the area sensor of the imaging device in 
the embodiment; 

[0030] FIG. 6 is a graph used for judging the occurrence of 
color fogging in the embodiment; 

[0031] FIG. 7 is a flowchart for showing a main routine of 
operations of the digital still camera in the embodiment; 
[0032] FIG. 8 is a flowchart for showing a first imaging 
condition setting subroutine in step #110 in the main routine; 
[0033] FIG. 9 is a flowchart for showing a first scene 
judging subroutine in step #130 in the main routine; 
[0034] FIG. 10 is a flowchart for showing a first image data 
compensation subroutine in step #135 in the main routine; 
[0035] FIG. 11 is a flowchart for showing a second imaging 
condition setting subroutine in step #150 in the main routine; 
[0036] FIG. 12 is a flowchart for showing a second scene 
judging subroutine in step #160 in the main routine; 
[0037] FIG. 13 is a flowchart for showing a second image 
data compensation subroutine in step #165 in the main routine; 
[0038] FIGS. 14A to 14D are graphs for showing 7 - 



characteristic curves respectively having different values which 
are used for compensating image data corresponding to scene of a 
photograph in the embodiment; 

[0039] FIGS. 15A to 15C are drawings for showing 
arrangements of filters which are used for emphasizing edge of 
the object in the embodiment; 

[0040] FIG. 16 is a flowchart for showing an image 
information settling subroutine in step #170 in the main routine; 
[0041] FIG. 17 is a graph schematically for showing an 
example of a recording image data to be recorded in a recording 
medium in the embodiment; 

[0042] FIG. 18 is a perspective view for showing an 

appearance of a printer which is an example of an image 

outputting apparatus in the embodiment; 

[0043] FIG. 19 shows a block diagram for showing a 

configuration of the printer in the embodiment; 

[0044] FIG. 20 is a flowchart for showing a main flow of an 

operation of the printer in the embodiment; 

[0045] FIG. 21 is a graph for showing a conception for 

reproducing a digital image data in the image outputting 

apparatus based on an image data taken by an imaging apparatus 

in the embodiment; 

[0046] FIG. 22 is a table 1 for showing relations between 
classified scenes and items for judging the scene in the 
embodiment; and 
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[0047] FIG. 23 is a table 2 for showing relations between the 
classified scenes and contents of the compensation processes in 
the embodiment. 

DETAILED DESCRIPTION OF THE EMBODIMENT 
[0048] An embodiment of this invention is described with 
reference to the figures. FIG. 1 is a perspective view of a 
digital still camera which is an example of an imaging apparatus 
in accordance with this embodiment. FIG. 2 is a block diagram 
of the digital still camera in this embodiment. 
[0049] As can be seen from FIG. 1, the digital still camera 1 
comprises a camera body 2 and a taking lens 3. A monitor 
display device 4 including an LCD (Liquid Crystal Display) and 
a memory recorder 5 to which an external recording medium 8 
(see FIG. 2) such as a memory card can be inserted to be 
recorded are provided on a rear face of the camera body 2. A 
shutter start button 6 (hereinafter, it is called "start button 6) is 
provided at a right side on a top face of the camera body 2. An 
optical lens system 7 is provided in the inside of a lens barrel of 
the taking lens 3. 

[0050] The digital still camera 1 has functions for taking an 
image data of an object, for executing compensation processes 
such as a color balancing and a contrast compensation and for 
recording the compensated image data into the external recording 
medium 8. 

[0051] With respect to the compensation process of the 
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image data, a normal compensation process is executed in view 
of several kinds of image outputting apparatuses such as a CRT 
(Cathode Ray Tube), an LCD, a printer, and so on. 
[0052] As shown in FIG. 2, the start button 6 includes a 
preparation switch 11 and a start switch 12. In the figures, the 
term "switch" is abbreviated as "SW". The preparation switch 
11 is switched on when the start button 6 is pushed midway to a 
predetermined depth. When the preparation switch 11 is 
switched on, the digital still camera 1 takes preparation state (or 
monitoring mode) ready for taking an image data. The start 
switch 12 is switched on when the start button 6 is fully pushed 
down. When the start switch 12 is switched on, the digital still 
camera 1 takes image taking state (or full image data outputting 
mode) for taking an image of an object to be recorded. 
[0053] The monitor display device 4 serves as an electronic 
viewfinder for displaying an image of the object using an image 
data taken by an imaging device 21 (see FIG. 2) when the digital 
still camera 1 takes the preparation state. After memorizing the 
image data in the external recording medium 8, the monitor 
display device 4 displays the image of the object on the LCD by 
using the recorded image data. 

[0054] As shown in FIG. 2, the taking lens 3 has functions 
for moving the position of the optical lens system 7 so as to 
focus the image of the object on a light receiving surface of a 
color area sensor such as CCD (Charge Coupled Device) of an 
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imaging device 21 and to vary a focal length of the optical lens 
system 7 (zooming function). The external recording medium 8 
is a detachable memory such as a conventional card type memory 
including a flash memory or EEPROM, a floppy disc (FD), and 
so on. 

[0055] Further to the color area sensor, the imaging device 
21 comprises an analog signal processing circuit and an A/D 
converter for outputting the image data of the object. The color 
area sensor is configured that a plurality of photo-electro 
converting devices are two-dimensionally arranged and color 
filters of R(red), G(green) and B(blue) are correspondingly 
disposed in front of the photo-electro converting devices. A 
color image data of an image of an object is outputted from the 
imaging device 21, and it is temporarily memorized in an image 
data temporary memory 22. As the color area sensor of the 
imaging device 21, it is possible to use a CCD, a CMOS, or the 
like. 

[0056] An imaging controller 23 decides an exposing time 
and a gain in the imaging device 21 which will be used for taking 
a next image data by basing on information memorized in the 
image data temporary memory 22, and further selects a mode for 
outputting an image data from the imaging device 21. 
[0057] An image data processor 24 includes a scene judger 
31, an image data compensator 32, an image information selector 
33 and an image data composer 34, so as to execute the following 
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functions. 

[0058] The image data processor 24 executes predetermined 
processes to the image data outputted from the imaging device 21, 
and judges a condition with respect to the object including the 
scene. Hereupon, the predetermined process such as a thinning 
ratio executed to the image data in the preparation state is 
different to that in the image taking state. 
[0059] The image data processor 24 further executes the 
compensation process to the image data in a manner so that an 
image which will be reproduced becomes proper with respect to 
the condition of the object judged by the above-mentioned 
function. 

[0060] The scene judger 31 of the image data processor 24 
divides the image data into a plurality of areas, and judges color 
fogging condition with respect to each area of the image data. 
The scene judger 31 further judges whether at least a part of a 
person is included in the image or not. Subsequently, the scene 
judger 31 forms a color histogram with respect to each area of 
the image data, and judges a main object and the scene of the 
image by basing on the information of the color histograms and 
the information whether the part of the person is included in the 
image or not. 

[0061] The image data compensator 32 executes the 
compensation processes with respect to several characteristics of 
the image data corresponding to the result of the judgment by the 
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scene judger 31 such as the condition of color fogging, kind of 
the main object, kind of the scene of the image, and so on. The 
characteristics of the image data includes, for example, an 
exposure value, color balances, 7 characteristics, edge 
emphasizing, and so on. 

[0062] The image information selector 33 selects an 
information with respect to the scene of the image, the 
information of the image data compensation such as the 
compensation values of the image data and so on as the image 
information. The image data composer 34 forms a recording 
data to be recorded in the external recording medium 8 by 
composing the compensated image data by the image data 
compensator 32 and the image information set by the image 
information selector 33. 

[0063] A sequence controller 25 controls imaging sequences 
for taking the image, for outputting the image data, and so on. 
For example, when the preparation switch 11 is turned on, the 
sequence controller 25 shifts the state of the digital still camera 
1 to the preparation state. Alternatively, when the start switch 
12 is turned on, the sequence controller 25 starts the image 
taking operation, and subsequently starts the operation of the 
image data compensator 32 corresponding to a signal showing the 
image taking operation had been completed. 
[0064] A display controller 26 displays the image of the 
object on the monitor display device 4 by using the compensated 
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image data. In the preparation state, the display controller 26 
displays the image which is quickly compensated at real time. 
When the image taking operation is started, the display controller 
26 displays the image to be recorded on the monitor display 
device 4. A recording controller 27 records the recording data 
formed by the image data composer 34 in the external recording 
medium 8. 

[0065] In the above-mentioned elements 21 to 27 are 
respectively configured by one or a plurality of CPU, EEPROM, 
RAM, ROM and several kinds of electronic circuits. Details of 
the elements 21 to 27 will be described below. 
[0066] The image data outputted from the imaging device 21 
is described with reference to FIGS. 3 and 4. FIG. 3 shows an 
example of an arrangement of the color filters or the pixels of 
the area sensor of the imaging device 21. FIG. 4 shows an 
example of the numbering of the pixels. 

[0067] As mentioned above, the area sensor of the imaging 
device 21 has a full pixel data outputting mode and a pixel data 
thinning mode as image outputting modes. When the full pixel 
data outputting mode is selected, the imaging device 21 outputs 
all the pixel data. Alternatively, when the image data thinning 
mode is selected, the imaging device 21 thins out the pixel data 
by a predetermined pitch of the pixels in the direction designated 
by arrow Y (Y-direction), and outputs the thinned pixel data. In 
the direction designated by arrow X (X-direction), the pixel data 
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are not thinned out. For example, when the pitch of the 
thinning out of the pixels is selected to be three pixels, the pixel 
data on the lined designated by arrows in FIG. 3 are outputted. 
[0068] In the pixel data thinning mode, the image data 
processor 24 executes the thinning process for thinning the pixel 
data in the X-direction at the same pitch in the Y-direction, and 
executes other processes to the thinned pixel data. By such the 
thinning processes, the aspect ratio of the thinned image becomes 
the same as that of the original image. In summary, the pixel 
data in the Y-direction is thinned out while the image data is 
outputted from the area sensor, and the pixel data in the X- 
direction is thinned out while the image data is processed. 
[0069] In the color area sensor, one color filter 
corresponding to one of the principal colors of R, G and B is 
disposed in front of each pixel, as shown in FIG. 3, so that only a 
color data with respect to a specific one principal color can be 
obtained from a specific pixel. Other color data with respect to 
other two principal colors are obtained by the interpolation 
process using the color data outputted from the adjoining pixels 
of the specific pixel. 

[0070] A pixel designated by symbol "B22" (hereupon, 
abbreviated as "pixel B22") is considered. A color data B 2 2 with 
respect to the principal color of blue is outputted from the pixel 
B22. Other color data R 2 2 and G 2 2 with respect to the principal 
colors of red and green of the pixel B22 are interpolated by the 
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following equations. 

R22=(Rii+R3i+Ri3+R 33 )/4 

G 22 =(G2i+G 12 +G32+G 2 3)/4 
[0071] Symbols Rn, R31, R13 and R 33 are respectively color 
data of red outputted from the pixels designated by symbols Rn, 
R 31 , R 13 and R 33 . Symbols G 21 , G 12 , G 32 and G 23 are 
respectively color data of green outputted from the pixels 
designated by symbols G 2J , G l2 , G 32 and G 23 . By such the 
interpolation using four color data outputted from adjoining four 
pixels of the specific pixel, all the color data with respect to 
each pixel can be obtained. 

[0072] Judgment of occurrence of the color fogging is 
described with reference to FIGS. 5 and 6. FIG. 5 shows an 
example of division of the pixels on the area sensor of the 
imaging device 21. FIG. 6 shows an example of a graph used 
for judging the occurrence of the color fogging. 
[0073] In the judgment of the occurrence of the color 
fogging, whole the pixels of the area sensor of the imaging 
device 21 are divided into a plurality of areas, and the judgment 
is executed with respect to each area. When the color fogging 
occurs in every areas, it is judged as the color fogging due to the 
light source. When the color fogging occurs only in some areas, 
it is judged as biasing of specific colors. Thus, it is possible to 
distinguish the biasing of the specific colors from the color 
fogging due to the light source, and it is possible to compensate 
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the color data only when the color fogging due to the light source 
occurs. 

[0074] In the preparation state, the pixels of the area sensor 
is divided into six areas by dividing into three portions in the X- 
direction and into two portions in the Y-direction, as shown by 
solid line in FIG. 5. In the image taking state, the pixels of the 
area sensor is divided into twenty four areas by dividing into six 
portions in the X-direction and into four portions in the Y- 
direction, as shown by dotted line in FIG. 5. 

[0075] In the preparation state, it is demanded to display the 
image on the monitor display device 4 at real time, so that the 
pixels of the area sensor is roughly divided for processing the 
pixel data as quickly as possible. 

[0076] In this embodiment, averaged values of each color 
data in the pixel data are used for judging the occurrence of the 
color fogging. By using the averaged values, when the color 
fogging has not occurred, the following equations (1) and (2) are 
established. 

Kr(n)=Rave(n)/{Rave(n)+Gave(n)+Bave(n)} = l/3 • • • (1) 
Kb(n)=Bave(n)/{Rave(n)+Gave(n)+Bave(n)} = l/3 • • • (2) 
[0077] Hereupon, Rave(n), Gave(n) and Bave(n) respectively 
show the averaged values of the color data with respect to R, G 
and B in each area. Symbol "n" designates the number of the 
areas, so that "n" becomes 1 to 6 in the preparation state, and "n" 
becomes 1 to 24 in the image taking state. 
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[0078] The sensitivities of the pixels corresponding to the 
principal colors of red, green and blue are compensated to be 
substantially the same by the analog signal processing circuit in 
the imaging device 21. When an image of a test chart colored 
by white or gray is taken by the imaging device 21, the values 
Kr(n) and Kb(n) following to the above-mentioned equations (1) 
and (2) are outputted from the imaging device 21. 
[0079] The values Kr(n) and Kb(n) are used for showing the 
coordinate of each area on the graph shown in FIG. 6. 

BL(n)=(Kr(n), Kb(n)) "-(3) 
[0080] The points BL(n) of the areas are plotted on the two- 
dimensional coordinates of the graph shown in FIG. 6. The 
abscissa of the graph shows the value Kr and the ordinate shows 
the value Kb. The occurrence of the color fogging is judged by 
the bias of the plotted points. 

[0081] In the example shown in FIG. 6, the plotted points are 
largely observed in the right side of a boundary "L" in the graph, 
so that it is judged that the color fogging of red has occurred. 
When the plotted points are largely observed in the left side of 
the boundary "L", it is judged that the color fogging of blue has 
occurred. When the plotted points are dispersedly observed in 
both sides of the boundary "L", it is judged that the color 
fogging has not occurred. 

[0082] A compensation value for compensating the color 
fogging is calculated corresponding to the coordinates of the 
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center of gravity of the plotted points in the same side of the 
boundary "L". In the example shown in FIG. 6, the 
compensation value is calculated corresponding to the 
coordinates of the center of gravity of the points BL(1), BL(2), 
BL(3), BL(5) and BL(6). 

[00831 When the coordinates (Kr, Kb) of the center of 
gravity of the plotted points shown by the following equation (4), 
the compensation factors A r, A g and A b are shown by the 
equations (5) to (7). 

(Kr, Kb)=(0.5, 0.2) "•(4) 

A r=0.3/0.5=0.6 '"(5) 

Ag=l -"(6) 

Ab=0.3/0.2=1.5 •••(7) 
[0084] In this example, the occurrence of the color fogging 
is judged with respect to red and blue which are respectively 
disposed at both ends of the color spectrum, so that the 
compensation factor A g of green is selected to be "1" as shown 
by the equation (6). Furthermore, the value 1/3 is approximated 
as 0.3 in the equations (5) and (7). When it is judged that the 
color fogging has not occurred, the compensation factors are 
selected to be A r=l, A g=l and A b=l. 

[0085] As mentioned above, the pixel data outputted from the 
imaging device 21 is divided into a plurality of areas, averaged 
color value of the pixel data included in each area is calculated, 
and the occurrence of the color fogging is judged by using the 
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averaged color values. When the color fogging due to the light 
source has occurred, the color fogging due to the light source is 
compensated, so that it is possible to retrieve a predetermined 
color characterizing a specific object such as a person from the 
background. 

[0086] Subsequently, operations of the digital still camera 1 
in this embodiment is described with reference to flowcharts. 
FIG. 7 shows a main routine of the operations of the digital still 
camera 1. 

[0087] When an electric power switch of the camera 1 is 
switched on, the startup operation of the camera 1 such as the 
initialization of the area sensor of the imaging device 21, the 
contents of the display on the monitor display device 4, the 
position of the optical lens system 7, and so on are executed 
(#100). The sequence controller 25 waits the preparation switch 
11 being switched on (#105). 

[0088] When the preparation switch 11 is switched on (YES 
in step #105), the camera 1 takes the preparation state (or 
monitoring mode), and the sequence controller 25 executes a first 
imaging condition setting subroutine (#110). 
[0089] FIG. 8 is a flowchart of the first imaging condition 
setting subroutine in step #110. When the first imaging 
condition setting operation starts, the image outputting mode of 
the imaging device 21 is selected to be the thinning mode (#200). 
Subsequently, the gain (sensitivity) of the area sensor of the 
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imaging device 21 is selected to be higher, for example, eight 
times (#205). 

[0090] In the preparation state, it is required to process the 
image data quickly for displaying the image on the monitor 
display device 4 at real time. By setting the thinning mode, the 
time necessary for reading the pixel data from the area sensor 
can be shortened. By setting the gain of the area sensor higher, 
it is possible to shorten the exposing time of the area sensor. 
Thus, the quick image data processing can be realized. 
[0091] When the first imaging condition setting subroutine is 
completed, the imaging controller 23 controls the imaging device 
21 for taking an image of an object to be displayed on the 
monitor display device 4. The image data taken by the imaging 
device 21 is temporarily memorized in the image data temporary 
memory 22 (#115). 

[0092] When the image data is taken, the thinning operation 
of the pixel data constituting the image data is executed (#120). 
As mentioned above, the pixel data in the Y-direction are thinned 
out while the pixel data are outputted from the area sensor of the 
imaging device 21. The pixel data in the X-direction are 
thinned out in step #120. Subsequently, the color data of R, G 
and B with respect to each pixel are formed by interpolation of 
the pixel data (#125). 

[0093] When the color data are interpolated, the scene judger 
31 executes a first scene judging subroutine for judging the scene 
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of the image in the preparation state (#130). 
[0094] FIG. 9 is a flowchart of the first scene judging 
subroutine in step #130. When the first scene judging 
subroutine starts, the image data is thinned out by a 
predetermined number (for example, eight) of the pixels, and the 
thinned pixel data are taken (#220). In this embodiment, the 
pixel data are already thinned out at the pitch of three pixels, so 
that the pixel data thinned out at a pitch of 24 pixels from the 
image data taken by the imaging device 21 is used in the first 
scene judgment. 

[0095] Subsequently, the thinned pixel data are further 
divided into a plurality of areas, for example, six areas divided 
by three portions in the X-direction and two portions in the Y- 
direction (#225). The occurrence of the color fogging is judged 
with respect to each area by calculating the values Kr(n) and 
Kb(n) by following the above-mentioned equations (1) to (3) 
(#230). Furthermore, the compensation factors A r, A g and A b 
are calculated (#235). 

[0096] The image data are compensated for canceling the 
affect due to the color fogging by using the compensation factors 
A r, A g and A b (#240). In the following equations, symbols R\ 
G' and B' designate the original image data, and symbols R, G 
and B designate the compensated image data. 

R= A r • R' •••(8) 

G= A g - G' "'(9) 
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B= A b * B' •••(10) 
[0097] When the image data are compensated, the image data 
based on the R, G and B color signals are converted to other 
image data based on hue (H) and compensated chroma (Q) by 
following the equations (11) and (12) (#245). The compensated 
chroma (Q) takes a value between 0° to 360° (0° 360° ), 

and the hue (H) takes a value between 0 to the largest value 
among the values of R, G and B. 

H=cos 1 [{(R-G)+(R-B)}/2-l/^ {(R-G) 2 +(R-B) * (G-B)}] ■ • '(11) 
Q=^[{(2R-G-B)/2} 2 +{/~ (3)(G-B)/2} 2 ] "•(12) 
[0098] Since the hue (H) may not be affected by variation of 
luminance, it is effective for retrieving an object in which the 
luminance of the object will be predicted. Since the 
compensated chroma (Q) has a characteristic that the saturation 
increases in proportion to lightness, i.e. value, it is preferable 
for detecting human skin having relatively high lightness. It 
can emphasize the human skin much more than the chroma 
obtained from the Munsell color system. 

[0099] There are several variations in the color of human 
skin. However, when the ranges of the values of the hue (H) 
and the compensated chroma (Q) are selected to be the following 
formulae, all the colors of human skin are substantially included 
in these ranges. Thus, it is possible to judge whether at least a 
part of a person (or human body) is included in the image or not 
by comparing the values H and Q with respect to 
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each area with these ranges (#250). 

0^H^0.4 * ■ -(13) 

50° ^Q^120° ■ ■ -(14) 
[0100] Subsequently, the continuity of the pixels showing 
the possibility of a part of human body is judged. When a 
plurality of pixels which can be regarded as the part of human 
body are continuously found, these pixels are combined as the 
same portion of the object (#255). Concretely, the pixels 
having the values of the hue (H) and the compensated chroma (Q) 
included in the above-mentioned ranges on the same line in the 
X-direction are judged continuous or not. When the pixels are 
judged continuous, the portion corresponding to these pixels are 
regarded as the same portion of the same object. 
[0101] When a predetermined number of pixels in another 
predetermined number of adjoining pixels are judged continuous 
but a few number of, for example, one pixel(s) in the adjoining 
pixels is(are) not judged continuous, the whole the adjoining 
pixels including the pixel(s) judged discontinuous can be 
regarded as continuous. 

[0102] Subsequently, the size and the shape of the area 
formed by the continuous pixels in the X-direction and in the Y- 
direction are judged for selecting candidate areas of a main 
portion of the object (#260). When the candidate areas are 
selected, one of the candidate area is further selected as a 
temporary main object corresponding to the size, the shape and 
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the distribution of the continuous pixels (#265). 
[0103] For example, when a plurality of candidate areas are 
arranged in the X-direction, it is possible to regard that a 
plurality of persons stand side by side. In such the case, it is 
possible to select a plurality of main object. When three 
candidate areas are arranged as vertically oblong isosceles 
triangle, they can be regarded as face and both hands of the same 
person. In such a case, it is possible to select the upper area as 
a main object. 

[0104] When the first scene judging subroutine is completed, 
a first image data compensation subroutine is executed so as to 
display the temporary main object on the monitor display device 
4 (#135 in FIG. 7). 

[0105] FIG. 10 is a flowchart of the first image data 
compensation subroutine in step #135. When the first image 
data compensation subroutine starts, data with respect to the 
position of the temporary main object, and so on are taken (#280), 
and the exposure control values of the temporary main object are 
compensated (#285). Subsequently, the image data are 
restrictively compensated so as to reduce the affect of the color 
fogging (#290). 

[0106] For example, when the image with respect to twilight 
is completely compensated for canceling the affect of the color 
fogging, it becomes unnatural. Thus, the image data are 
restrictively compensated. Concretely, when the compensation 
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factors A r, A g and A b are selected to be a value near to "1", for 
example, "0.7" when the calculated value of the compensation 
factors are smaller than "0.7". 

[0107] When the compensation factors A r and A b are larger 
than "1.1", it is possible to multiply the compensation factors by 
a predetermined factor, e.g. a =0.95. When the compensation 
factors A r andAb are smaller than "0.9", it is possible to divide 
the compensation factors by the predetermined factor ot . 
[0108] When the first image data compensation subroutine in 
step #135 is completed, the image is displayed on the monitor 
display device 4 by using the compensated image data (#140). 
The above-mentioned steps #110 to #140 are repeated until the 
start switch 12 is switched on (#145). 

[0109] In the above-mentioned preparation state, the main 
object is temporarily decided, and the image data are 
compensated so as to make the temporary main object be proper. 
Thus, the monitor display device 4 serving as the electronic 
viewfinder can display the proper image. 

[0110] The start switch 12 is switched on in the preparation 
state (YES in step #145), the camera 1 takes the image taking 
state (or full image data outputting mode), and the sequence 
controller 25 executes a second imaging condition setting 
subroutine (#150). 

[0111] FIG. 11 is a flowchart of the second imaging 
condition setting subroutine in step #150. When the second 
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imaging condition setting operation starts, the image outputting 
mode of the imaging device 21 is selected to be the full image 
data outputting mode (#300). Subsequently, the gain 
(sensitivity) of the area sensor of the imaging device 21 is 
selected to be the most proper level (#305). 

[0112] The most proper level of the gain of the area sensor is 
selected by the imaging controller 23 corresponding to the light 
receiving level of the area sensor in the preparation state. 
Concretely, when the output signal (pixel data) from each photo- 
electric transfer device in the area sensor is amplified by the 
gain in the most proper level, the highest output signal may not 
be overflowed. 

[0113] Since the image taking is executed only when the 
start switch 12 is switched on, the number of image taking 
operation of the imaging device 21 in the image taking state is 
much smaller than that in the preparation state. Furthermore, 
the image data taken in the image taking state is to be recorded. 
Thus, the precision is required in the image taking state rather 
than the quickness. By outputting all the pixel data from all the 
photo-electric transfer devices in the area sensor, the image data 
compensation processes can be executed in high precision and 
the high resolution image can be obtained. By amplifying the 
image data by the most proper level of the gain, the high quality 
image can be realized. 

[0114] When the second imaging condition setting subroutine 
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is completed, the imaging controller 23 controls the imaging 
device 21 for taking the image of the object to be recorded in the 
external recording medium 8. The image data taken by the 
imaging device 21 is temporarily memorized in the image data 
temporary memory 22, and the color data of R, G and B with 
respect to each pixel are obtained by the above-mentioned 
interpolation (#155). 

[0115] When the color data are interpolated, the scene judger 
31 executes a second scene judging subroutine for judging the 
scene of the image in the image taking state (#160). 
[0116] FIG. 12 is a flowchart of the second scene judging 
subroutine in step #160. When the second scene judging 
subroutine starts, the image data is thinned out by a 
predetermined number (for example, four) of the pixels, and the 
thinned pixel data are taken (#320). Since the image taking 
mode is selected, the pixel data outputted from the area sensor of 
the imaging device 21 is thinned by four pixels. In the above- 
mentioned preparation state, the pixel data are thinned out by 24 
pixels, so that the second judgment of the scene is executed with 
a fine pitch of the pixel data than that in the preparation state. 
[0117] Subsequently, the thinned pixel data are further 
divided into a plurality of areas, for example, twenty four areas 
divided by six portions in the X-direction and four portions in 
the Y-direction (#325). The occurrence of the color fogging is 
judged with respect to each area by calculating the values Kr(n) 
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and Kb(n) by following the above-mentioned equations (1) to (3) 
(#330). Furthermore, the compensation factors A r, A g and A b 
are calculated (#335). The image data are compensated for 
canceling the affect due to the color fogging by using the 
compensation factors A r, A g and A b by following the above- 
mentioned equations (8) to (10) (#340). 
[0118] In the image taking state, the judgment of the 
occurrence of the color fogging and the calculation of the 
compensation factors are executed similar to those in the 
preparation state. However, the numbers of the pixel data and 
the number of the divided area in the image taking state is much 
larger than those in the preparation state, so that the second 
judgment of the scene in the image taking state is more precisely 
executed than that in the preparation state. 

[0119] Subsequently, the image data based on the R, G and B 
color signals are converted to other image data based on hue (H) 
and compensated chroma (Q) by following the above-mentioned 
equations (11) and (12) (#345). By comparing the values H and 
Q with respect to each area with these ranges shown by the 
above-mentioned formulae (13) and (14), it is judged whether at 
least a part of human body is included in the object or not (#350). 
[0120] Subsequently, a plurality of pixels which can be 
regarded as the part of human body around the candidate area in 
the preparation state are combined as the same portion of the 
object (#355). The shape of the combined area formed by the 
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continuous pixels in the X-direction and in the Y-direction are 
judged (#360). Colors surrounding the combined area are 
further judged (#365). It is judged whether the combined area 
is a part of human body or not by basing on the shape of the 
combined area and the colors surrounding the combined area 
(#370). 

[0121] For example, hair exists above the human face, so 
that the areas having a color of black, brown, blond color, silver, 
or the like are continuously existed surrounding the human face 
portion. At this time, the image data are already compensates 
so as to reduce the affect of the color fogging, so that the 
judgment of the color surrounding the combined area can 
precisely and easily be executed. 

[0122] Subsequently, a color histogram is formed with 
respect to each area divided in #325 (#375). The judgment of 
the scene in the image taking state is executed by using the 
information with respect to the existence of a part of human body 
and the information with respect to the color histogram (#380). 
[0123] Hereupon, the judgment of the scene by using the 
information with respect to the existence of a part of human body 
and the information with respect to the color histogram is 
described with reference to table 1 shown in FIG. 22. 
[0124] As can be seen from table 1, the scenes are classified 
as snapshot (SI), portrait (S2), commemoration (S3), landscape 
(S4), twilight view (S5), night view (S6), night portrait (S7), 
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ocean view (S8), fluorescent lamp (S9) and tungsten lamp (S10). 
[0125] The snapshot (SI) is a normal scene which is judged 
except the scenes (S2) to (S10). In the portrait (S2), a human 
face portion occupies largely in the frame of the photograph. 
The portrait (S2) is judged when the size of a part of human body 
is large and no color fogging occurs. 

[0126] In the commemoration (S3), at least a person stands 
in front of a specific structure. The commemoration (S3) is 
judged when the size of a part of human body is middle or small 
and no color fogging occurs. 

[0127] In the landscape (S4), a landscape photograph far 
from the camera user is taken. The landscape (S4) is judged 
when no part of human body exists in the frame of the 
photograph and no color fogging with respect to a specific color 
occurs. 

[0128] In the twilight view (S5), a landscape or a person 
becomes rosy under an evening glow. The twilight view (S5) is 
judged when a ratio of red is higher than ratios of other colors in 
at least a part of the frame of the photograph with no relation to 
the existence of a part of human body. 

[0129] In the night view (S6), point light sources are existed 
or a structure is illuminated in the dark. The night view (S6) is 
judged when no part of human body exists and the dark portion 
and the bright portion are included. 

[0130] In the night portrait (S7), a person stands in the dark. 
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The night portrait (S7) is judged when the size of a part of 
human body is middle or large and the dark portion and the 
bright portion are included. 

[0131] In the ocean view (S8), there is a possibility that a 
person stands on the sea side. Thus, the ocean view (S8) is 
judged when a ratio of blue is higher than ratios of other colors 
in at least a part of the frame of the photograph with no relation 
to the existence of a part of human body. 
[0132] In the fluorescent lamp (S9), the main object is 
illuminated by fluorescent lamp. The fluorescent lamp (S9) is 
judged when a ratio of blue-green is higher in the whole of the 
frame of the photograph due to the blue fogging by the 
fluorescent lamp with no relation to the existence of a part of 
human body. 

[0133] In the tungsten lamp (S10), the main object is 
illuminated by tungsten lamp. The tungsten lamp (S10) is 
judged when a ratio of red is higher in the whole of the frame of 
the photograph due to the red fogging by the tungsten lamp with 
no relation to the existence of a part of human body. 
[0134] Furthermore, it is possible to judge the scene with 
consideration of other information such as a distance to the 
object, a magnification of the image with respect to the object, 
which are not shown in table 1. By such the consideration, the 
precision of the judgment of the scene can be increased. 
[0135] Returning to the main routine shown in FIG. 7, a 
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second image data compensation subroutine is executed 
subsequent to the above-mentioned second scene judging process 
in step #160. A main object is decided by basing on the result 
of judgment of the scene, and a compensation process is executed 
to the image data proper to the scene and the kind of the main 
object (#165). 

[0136] FIG. 13 is a flowchart of the second image data 
compensation subroutine in step #165. When the second image 
data compensation subroutine starts, the information of the result 
of judgment of the scene is taken (#400). Subsequently, the 
person information that a part of human body is included in the 
object or not is taken (#405), and the main object is decided by 
using the result of judgment of the scene and the person 
information (#410). 

[0137] When the main object is decided, the exposure value 
is compensated so as to make the exposure of the main object be 
proper (#415). Hereupon, when the exposure value is digitally 
designated by eight bit signal (0 to 255), the proper exposure 
value is defined that an averaged luminance LY of the main 
object satisfies the formula 100^ LY^ 150. The averaged 
luminance LY is calculated by the following equation (15), when 
the image data with respect to the principal colors of red, green 
and blue are designated by symbols R, G and B. 

LY=0.299R+0.587G+0.114B "•(15) 
[0138] When the exposure value is compensated, the affect 
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of the color fogging is properly compensated corresponding to 
the result of judgment of the scene (#420). Subsequently, a 7 - 
compensation table corresponding to the scene is selected among 
a plurality of (for example, four) kinds of 7 -compensation table 
(#425), and the 7 -characteristic of the image data is 
compensated by using the selected 7 -compensation table (#430). 
Furthermore, edge emphasizing process is executed to the image 
data with using filters corresponding to the scene (#435). 
[0139] Hereupon, an example of the compensation of the 
image data corresponding to the scene is described with 
reference to FIGS. 14A to 14D and 15A to 15C and table 2 shown 
in FIG. 23. 

[0140] FIG. 14A shows a 7 -characteristic curve of 7 =1.2. 
FIG. 14B shows a 7 -characteristic curve of 7 =1.15. FIG. 14C 
shows a 7 -characteristic curve of 7 =1.3. FIG. 14D shows a 7 - 
characteristic curve of 7 =1.1. In this embodiment, four kinds 
of lookup tables corresponding to the 7 -characteristic curves 
shown in FIGS. 14A to 14D are previously memorized in a 
memory. Alternatively, it is possible to memorize formulae in 
the memory for calculating the compensation of the 7 - 
characteristics. 

[0141] FIG. 15A shows an arrangement of filters for 
emphasizing the edge of the main object strongly. FIG. 15B 
shows an arrangement of filters for emphasizing the edge of the 
main object middlingly. FIG. 15C shows an arrangement of 
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filters for emphasizing the edge of the main object weakly. 
[0142] As can be seen from table 2 shown in FIG. 23, when 
the scene is judged as the snapshot (SI), a normal white 
balancing compensation for adjusting the gain of color signals of 
R, G and B is executed as the color balancing compensation. A 
normal 7 -compensation for compensating the contrast to be 
middling is executed by using the lookup table corresponding to 
theT -characteristic curve shown in FIG. 14A. Furthermore, a 
normal edge emphasizing compensation using the filter shown in 
FIG. 15B having a middle degree of the edge emphasizing effect 
is executed. 

[0143] When the scene is judged as the portrait (S2), a 
biased white balancing compensation for adjusting the gain of 
color signals of R, G and B without damaging the color of a part 
of human body is executed as the color balancing compensation. 
A weakr -compensation for compensating the contrast to be 
weak is executed by using the lookup table corresponding to the 
7 -characteristic curve shown in FIG. 14D for realizing the soft 
focus effect. Furthermore, a weak edge emphasizing 
compensation using the filter shown in FIG. 15C having a small 
degree of the edge emphasizing effect is executed. 
[0144] When the scene is judged as the commemoration (S3), 
the biased white balancing compensation for adjusting the gain 
of color signals of R, G and B without damaging the color of a 
part of human body is executed as the color balancing 
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compensation. With respect to the clarity of the image, it is 
preferable to compensate the contrast normally, so that the 
normal 7 -compensation for compensating the contrast to be 
middling is executed by using the lookup table corresponding to 
theT -characteristic curve shown in FIG. 14A. Furthermore, the 
normal edge emphasizing compensation using the filter shown in 
FIG. 15B having a middle degree of the edge emphasizing effect 
is executed. 

[0145] When the scene is judged as the landscape (S4), the 
whole of the frame of the photograph is the main object, so that 
no color balancing compensation is executed. Since the angle 
of view is wider in the landscape, it is necessary to compensate 
the contrast highly and to emphasize the edge strongly so as to 
reproduce the image clearly. Thus, a strong 7 -compensation for 
compensating the contrast to be higher is executed by using the 
lookup table corresponding to the 7 -characteristic curve shown 
in FIG. 14C. Furthermore, a strong edge emphasizing 
compensation using the filter shown in FIG. 15A having a high 
degree of the edge emphasizing effect is executed. 
[0146] When the scene id judged as the twilight view (S5), 
no color balancing compensation is executed so as not to damage 
the rosy color of the twilight. In considering the wide angle of 
view such as the commemoration, it is preferable to compensate 
the contrast and the edge emphasizing normally. Thus, the 
normal 7 -compensation for compensating the contrast to be 
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middling is executed by using the lookup table corresponding to 
theT -characteristic curve shown in FIG. 14A. Furthermore, the 
normal edge emphasizing compensation using the filter shown in 
FIG. 15B having a middle degree of the edge emphasizing effect 
is executed. 

[0147] When the scene is judged as the night view (S6), a 
weak white balancing compensation is executed as the color 
balancing compensation so as not to damage the atmosphere of 
the night, in which the adjusting quantities of the gain is reduced 
to be near to "1" than the normal white balancing compensation. 
A weakr -compensation for compensating the contrast to be 
lower is executed by using the lookup table corresponding to the 
T -characteristic curve shown in FIG. 14B. Furthermore, the 
normal edge emphasizing compensation using the filter shown in 
FIG. 15B having a middle degree of the edge emphasizing effect 
is executed. 

[0148] When the scene is judged as the night portrait (S7), 
the main object is a person in the dark background, so that the 
exposure value is compensated that the exposure of a part of 
human body as the main object becomes proper. The weak 
white balancing compensation is executed as the color balancing 
compensation so as not to damage the atmosphere of the night. 
Since the main object is a person, the weakr -compensation for 
compensating the contrast to be lower is executed by using the 
lookup table corresponding to the 7 -characteristic curve shown 
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in FIG. 14B. Furthermore, the normal edge emphasizing 
compensation using the filter shown in FIG. 15B having a middle 
degree of the edge emphasizing effect is executed. 
[0149] When the scene is judged as the ocean view (S8), it is 
supposed the season is the summer. No color balancing 
compensation is executed so as not to damage the atmosphere of 
the strong sun shine. The strong 7 -compensation for 
compensating the contrast to be higher is executed by using the 
lookup table corresponding to the 7 -characteristic curve shown 
in FIG. 14C. Furthermore, the strong edge emphasizing 
compensation using the filter shown in FIG. 15A having a high 
degree of the edge emphasizing effect is executed. 
[0150] When the scene is judged as the fluorescent lamp (S9), 
the affect of the color fogging due to the fluorescent lamp is 
compensated, and the normal white balancing compensation is 
executed. The normal 7 -compensation for compensating the 
contrast to be middling is executed by using the lookup table 
corresponding to the 7 -characteristic curve shown in FIG. 14A. 
Furthermore, the normal edge emphasizing compensation using 
the filter shown in FIG. 15B having a middle degree of the edge 
emphasizing effect is executed. 

[0151] When the scene is judged as the tungsten lamp (S10), 
the affect of the color fogging due to the tungsten lamp is weakly 
compensated so as to remain the rosy atmosphere of the tungsten 
lamp a little, and the normal white balancing compensation is 
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executed. The compensation coefficient is close to "1", e.g. 
"0.9". The normal 7 -compensation for compensating the 
contrast to be middling is executed by using the lookup table 
corresponding to the 7 -characteristic curve shown in FIG. 14A. 
Furthermore, the normal edge emphasizing compensation using 
the filter shown in FIG. 15B having a middle degree of the edge 
emphasizing effect is executed. 

[0152] Returning to the main routine shown in FIG. 7, an 
image using the compensated image data is displayed on the 
monitor display device 4 (#170). Subsequently, the image 
information selector 33 executes an image information settling 
subroutine so as to select the information with respect to the 
judgment of the image and the compensation processes (#175). 
[0153] FIG. 16 is a flowchart of the image information 
settling subroutine in step #170. When the image information 
settling subroutine starts, the compensation factors A r, A g and A 
b for compensating the color signals of R, G and B are settled 
(#500). The lookup tables Rt, Gt and Bt of the 7 -compensation 
which are used for compensating the 7 -characteristic curves of 
respective principal colors are settled (#505). The information 
with respect to the edge emphasizing filter used for emphasizing 
the edge of the main object is settled (#508). The information 
with respect to the result of judgment of the scene is settled 
(#510). The information with respect to the existence of a part 
of human body (person) in the frame of the photograph is settled 
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(#515). When a part of human body exists, the number of the 
parts of human body (number of persons) is settled (#520), and 
the positions and the sizes of the parts of human body are settled 
(#525). Finally, a completion flag for showing the image 
information setting processes are completed is switched on 
(#530). 

[0154] Subsequently, a recording image data which is to be 
recorded in the external recording medium 8 is formed by 
composing the image information settled in step #175 and the 
original image data outputted from the imaging device 21 (#180). 
[0155] FIG. 17 shows an example of the recording image 
data. In this example, three persons are included in the frame 
of the photograph. In step #505, the 7 -compensation data are 
settled as the form of the lookup tables. It, however, is possible 
to settled the 7 -compensation data are settled as the form of the 
formulae used for compensating the 7 -characteristics. 
Furthermore, it is possible to use a predetermined symbol, for 
example, "1" of continuous four bits as the completion flag 
switched on in step #530. Still furthermore, it is possible to 
record the data with respect to filters shown in FIGS. 15A to 15C. 
[0156] When the recording image data are recorded in the 
external recording medium 8 in step #185, the sequence 
controller 25 shits to a standby state. Alternatively, it is 
possible to return to step #105 after step #185. 
[0157] As mentioned above, the information with respect to 
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the judgment of the image such as the scene or the kind of main 
object and the information with respect the compensation such as 
the color compensation are recorded with the image data. Thus, 
it is possible to use these information so as to output an image 
with a proper quality when the image is outputted by an external 
device, e.g. outputted by a printer or reproduced on a monitor 
display of a personal computer. 

[0158] Generally, it is difficult to retrieve an information 
with respect to a person in a frame of a photograph from an 
image data only, even though the information with respect to a 
person is effective for outputting the image properly. On the 
other hand, a distance information to the object, a magnification 
information of the image with respect to the object, an 
information whether the object is moving or not can be obtained 
further to the image data when the image is taken. By utilizing 
these information, it is possible to retrieve a person in the 
photograph relatively easily. Thus, it is preferable to record the 
information with respect to a person in the digital still camera. 
[0159] An example to judge the information of moving object 
and to retrieve a person in the photograph by using the 
information of moving object is described. 

[0160] For judging whether the object is moving or not, a 
present image is compared with another image taken before a 
predetermined time, for example, one second and calculating a 
variation of averaged luminance LY between the images. When 
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the color signals of red, green and blue are designated by the 
symbols R, G and B, the averaged luminance LY can be 
calculated by the above-mentioned equation (15). 
[0161] At first, averaged values of variations of luminance 
LY in predetermined areas in the vicinity of four corners of a 
frame of a photograph are detected as quantities of camera shake 
(B x , B Y ). Subsequently, the image data taken before the 
predetermined time is shifted by B x in the X-direction and B Y in 
the Y-direction, and the shifted image data are compared with the 
present image data for obtaining a difference of the luminance 
LY. An area in which the difference is not zero is retrieved as 
the moving object. 

[0162] When a color of the retrieved area is included in the 
variation of color of human skin, it is judged that the retrieved 
area corresponds to a part of human body. Furthermore, the 
shape of the retrieved area is obtained. When the shape of the 
retrieved area is circular, it is supposed to be a face. When the 
shape of the retrieved area is oblong, it is supposed as arm or leg. 
[0163] In this embodiment, the occurrence of the color 
fogging is judged by using averaged color value of the pixel data 
included in each divided area. It, however, is possible to judge 
the occurrence of the color fogging by forming color histograms. 
In the latter case, number of degrees in a predetermined width 
of gradation around the R, G and B color data are substituted in 
the values Rave(n), Gave(n) and Bave(n) of the above-mentioned 
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equations (1) and (2) instead of the averaged values of the color 
data. 

[0164] Furthermore, in this embodiment, the thinning ratio in 
the preparation state is varied from that in the image taking state. 
Instead of this operation or adding to this operation, it is 
possible to vary the resolution of the image data in the 
preparation state from that in the image taking state. For 
example, the analog output signal from the area sensor in the 
imaging device 21 is converted to digital data of six bits by the 
A/D converter of the imaging device 21 in the preparation state, 
and the analog output signal from the area sensor is converted to 
digital data of ten bits in the image taking state. By such the 
modification, it is possible to process the image data quickly in 
the preparation state, and to obtain a high quality image in the 
image taking state. 

[0165] Still furthermore, in this embodiment, the image data 
basing on the R, G and B color signals are converted to another 
image data basing on the hue (H) and the compensated chroma 
(Q). It, however, is possible to convert the image data to still 
another image data, for example, in the uV color space. In the 
latter case, the image data basing on the R, G and B color signals 
are converted to the image data basing on the uV color space by 
the following equations (16) and (17). 

u T = (ll.lR+7.0G+4.5B)/(17.8R+70.8G+18.8B) • • -(16) 
v'=(9.0R+41.3G+0.54B)/(17.8R+70.8G+18.8B) ■ • -(17) 

45 



[0166] Subsequently, a range of variation of color of human 
skin is selected as following formulae (18) and (19) for judging 
whether the retrieved area corresponds to a part of human body 
or not, 

0.225^u'^0.270 ■ -(18) 

0.470^ v'^0. 505 • • -(19) 
[0167] Since the image data based on the uV color space 
may not be affected by the variation of luminance, it is possible 
to retrieve a part of human body. 

[0168] Subsequently, an image outputting apparatus in 
accordance with this embodiment is described. FIG. 18 shows 
an appearance of a printer which is an example of the image 
outputting apparatus. FIG. 19 shows a block diagram of the 
printer. 

[0169] As can be seen from FIG. 18, the printer 40 has a 
plurality of memory data readers 42, 43 and 44 corresponding to 
the kinds of the external recording medium 8. Insertion 
openings of the memory data readers 42, 43 and 44 from which 
the external recording medium 8 is inserted are provided on a 
upper front face 41a of a housing 41. Furthermore, an 
exhausting opening 45 from which a recording paper of an image 
is exhausted is provided on the upper front face 41a. An 
operation display device 46 on which operation information is 
displayed is provided on a top face 41b of the housing 41. 
[0170] As the external recording medium 8, several kinds of 
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recording media such as a memory card, a CD-R, a floppy disk 
(FD), a magneto-optical disc (MO), and so on can be used. The 
operation display device 46 is configured that a transparent 
switch panel is provided above an LCD panel. A user can input 
his selection, such as the selection of the image to be printed, a 
number of printing papers, a size of the printing paper, and so on, 
by following the instruction displayed on the LCD panel. 
[0171] A data reading controller 51 shown in FIG. 19 reads 
out the data recorded in the external recording medium 8 through 
one of the memory data readers 42, 43 and 44, and outputs to an 
image processor 52. In FIG. 19, color image signals 51R, 51G 
and 51B respectively designate the image data corresponding to 
the principal colors of red, green and blue. 
[0172] When the image information is included with the 
image data in the data recorded in the external recording medium 
8 as shown in FIG. 17, the image processor 52 executes 
predetermined compensation processes to the image data with 
using the image information. Thus, the image processor 52 has 
the following first to fourth functions. 

[0173] The first function is a compensation process of 
luminance for compensating the color image signals 51R, 51G 
and 51B in a manner so that the luminance at a position of a part 
of human body shown by the image information becomes proper. 
Hereupon, when the exposure value is digitally designated by 
eight bit signal (0 to 255), the proper exposure value is defined 
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that an averaged luminance LY of the main object satisfies the 
formula 100^ LY^ 150. When the values of the color image 
signals 51R, 51g and 51B are designated by the symbols R, G and 
B, the averaged luminance LY can be calculated by the above- 
mentioned equation (15). 

[0174] The second function is a color balancing process for 
compensating ratios of color image signals 51R, 51G and 51B in 
a manner so that the color data at the position of a part of human 
body is to be included in the ranges shown by the above- 
mentioned formulae (13) and (14). By the second function, a 
part of human body such as a face can properly be reproduced. 
It is possible to memorize the ranges shown by the above- 
mentioned formulae (13) and (14) into a memory of a main 
controller 54. Alternatively, it is possible to input the ranges 
through the operation display device 46 by the user. 
[0175] The third function is the edge emphasizing process 
for emphasizing the edge of the main object for varying the 
degree of the emphasis corresponding the scene included in the 
image information. By the third function, the image in which 
the edge of the main object is properly emphasized can be 
reproduced. 

[0176] The fourth function is the selection of the 7 - 
compensation curve corresponding to the scene among a plurality 
of 7 -compensation curves previously memorized in the memory 
of the main controller 54. The 7 -compensation curves are 
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formed for compensating the 7 -characteristic curves of the 
original image data so as to compensate properly with 
consideration of reflection characteristics depending on a 
printing method in a printing mechanism 53 or kind of inks used 
in the printing mechanism 53. 

[0177] The printing mechanism 53 prints an image on a 
printing paper by using an image data compensated by the image 
processor 52. The main controller 54 comprises the above- 
mentioned memory, and controls the operation display device 46, 
the data reading controller 51, the image processor 52, and the 
printing mechanism 53 for reproducing the image on the 
recording paper. 

[0178] FIG. 20 shows a main flow of the operation of the 
printer 40. When the external recording medium 8 is inserted 
into the memory data reader 42, 43 or 44, the data is read out 
from the external recording medium 8 (#600). 
[0179] The readout data is expanded (#605) and judged 
whether the image information is included in the read out data or 
not (#610). When the image information is not included in the 
readout data (NO in step #610), the image data is taken out from 
the readout data (#615). The judgment of the scene is executed 
by using the image data (#620), and the image data is 
compensated corresponding to the judged scene (#625). 
Subsequently, an image is printed on a printing paper by the 
printing mechanism 53 (#660). 
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[0180] Since the image information is not included in the 
readout data, it is difficult to judge the scene from the image 
data only. If the compensation of the image data is executed 
corresponding to misjudged scene, the quality of the image 
reproduced on the printing paper will be damaged. For 
preventing the damage of the misjudgment, the compensation of 
the image data is restrictively executed. On the contrary, when 
the image information is added to the image data, the 
misjudgment of the scene rarely occurs. Thus, it is possible to 
execute the following high quality compensation of the image 
data. 

[0181] When the image information is included in the 
readout data (YES in step #610), the information with respect to 
the scene is taken out from the readout data (#630). For 
example, when the scene is the twilight view, night view or 
ocean view, the normal compensation of the image data is not 
executed so as not to lose the characteristic atmosphere of the 
object. Since the quantities for compensating the color 
balancing and the exposure value are different corresponding to 
the scene, the information with respect to the scene is used in 
step #655 which will be described below. 
[0182] Subsequently person information such as the 
existence of a part of human body, the number and position(s) of 
the part(s) of human body, and so on are taken out from the 
readout data (#635). Since the person information is difficult to 
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judge from the image data only, it is preferable to utilized the 
person information included in the readout data for compensating 
the image data so as to make the exposure value and the color 
balancing with respect to the object of a person be proper, 
[0183] When the person information is taken, the 
compensation information with respect to the compensation 
processes of the color balancing, the 7 -compensation, and so on 
are taken from the readout data (#640). By taking the 
compensation information which are executed in the digital still 
camera, it is possible not only to prevent the loss of the 
compensation of the image data executed in the digital still 
camera but also to prevent the unrealistic compensation will be 
executed in the printer in step #655, 

[0184] Subsequently, the largest compensation quantities are 
decided so as not to compensate the image data superfluously 
(#645). For example, the largest compensation quantities are 
decided as follows. When the compensation factors A r and A b 
recorded in the image information areAr=0.6 andAb = 1.5, the 
largest ranges of the compensation factors A r and A b become 

0.5^ A r^2.0 and 

0.5^ A b^2.0. 

[0185] Thus, the ranges in which the color compensation can 
be executed during the printing processes of the image become 

0.5/0.6^ A rp^ 2.0/0.6 and 

0.5/1.5^ Abp^2.0/1.5. 
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[0186] That is, 

0.83^ A rp^ 3.33 and 

0.33^ A bp^ 1.33. 
[0187] Hereupon, the symbol A rp designates the 
compensation factor of red in the printing processes and the 
symbol A bp designates the compensation factor of blue in the 
printing processes. By such the process, the ranges in which the 
color compensation can be executed are decided as the largest 
compensation quantities based on the compensation factors 
recorded in the image information and the largest widths 
corresponding to the characteristics of the compensation factors. 
[0188] Subsequently, an original image data is taken (#650), 
and the compensation processes are executed to the original 
image data (#655). These compensation processes are executed 
with using the information taken in steps #630 to #640, the 
largest compensation quantities decided in step #645 and the 
characteristic data of the printing mechanism 53 such as the 
color reproduction regions, the reflection characteristics, the T - 
characteristic curves and the filters for emphasizing the edges of 
the image. These characteristic data of the printer 40 are 
memorized in the memory of the main controller 53. 
[0189] Finally, an image reproducing process is executed by 
using the processed image data (#660). 

[0190] By the above-mentioned printer in accordance with 
this embodiment, a high quality and clear image can be printed 
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by executing the compensation processes of the exposure value, 
the color balancing, and so on properly, with respect to the 
images including at least a part of human body such as a face 
which is larger than a predetermined size. 

[0191] With respect to another image such as the landscape 
without including a part of human body, it is possible to 
compensate the image data by using the information with respect 
to the scene so as to finish the print clearly and finely. Thus, 
the landscape photograph can be reproduced finely without the 
consideration of the color reproduction of the color of human 
skin. 

[0192] In the above-mentioned embodiment, the printer 40 is 
explained as an example of the image outputting apparatus in 
accordance with this embodiment. It, however, is possible to 
apply the block diagram shown in FIG. 19 to a personal computer 
system comprising a main body of a personal computer including 
a data reading controller 51, an image processor 52 and a main 
controller 51, a key board, a mouse, an operation display device 
46 such as a CRT or a LCD, and a printer 53 connected to the 
main body of the personal computer by a cable. 
[0193] By such the application, it is possible to configure an 
image outputting apparatus by which the image can be outputted 
from not only the printer 53, but also the monitor display device 
46. 

[0194] Furthermore, it is possible to configure an image 
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processing system by the digital still camera 1 shown in FIG. 2 
and the printer 40 or the personal computer system shown in FIG. 
19. 

[0195] In this modification, in the digital still camera 1, the 
image information including the information with respect to the 
judgment of image such as the scene and the existence of a 
person and the information with respect to the compensation 
executed to the image data are attached with the image data 
which are stored as the recording data. On the other hand, in 
the printer 40, the image information attached with the image 
data are used for printing the clear and fine image. By such the 
configuration, it is possible to realize the image processing 
system by which the imaging and reproducing the image can be 
executed properly. 

[0196] An image reproducing process using the digital data 
is described with reference to FIG. 21. FIG. 21 shows the 
conception for reproducing the digital image data. 
[0197] In FIG. 21, a characteristic curve 61 illustrated in 
lower right quadrant shows a relation between a luminance value 
of an object and an output digital value outputted from the 
imaging device 21 of the digital still camera 1 shown in FIG. 2. 
A characteristic curve 63 illustrated in lower left quadrant shows 
a relation between an input value and an output value of a 7 - 
lookup table ( T -LUT). A characteristic curve Ml illustrated in 
upper left quadrant shows a reflection characteristic Ml of a 
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standard monitor display. A characteristic curve 62 illustrated 
in upper right quadrant shows a gradation reproducing curve 
which is a desired image characteristic when an image is 
displayed on the standard monitor display in consideration of the 
reflection characteristic curve Ml of the standard monitor 
display. A characteristic curve PI illustrated in upper left 
quadrant shows a reflection characteristic of an inkjet type 
printer. A characteristic curve P2 illustrated in upper left 
quadrant shows a reflection characteristic of a dye-sublimation 
printer. 

[0198] When an image of an object is taken by the digital 
still camera 1, optical energy of the image focused on the area 
sensor of the imaging device 21 is photo-electrically converted to 
analog electric signals, and the analog electric signals are 
converted to digital signals by the A/D converter of the imaging 
device 21 corresponding to the characteristic curve 61. 
[0199] The digital still camera generally has a 7 -lookup 

table corresponding to the characteristic curve 63 so as to realize 
the gradation reproducing curve 62. The digital signals 
outputted from the imaging device 21 are converted by the 7 - 
LUT. When an image is displayed on the standard monitor 
display, it is found that the image is displayed following to the 
gradation reproducing characteristic curve 62, since the 7 -LUT 
is formed with the consideration of the reflection characteristic 
curve Ml of the standard monitor display. 
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[0200] As mentioned above, the digital still camera executes 
the compensation processes to the image data proper when the 
image is displayed on the standard monitor display. Since the 
proper gradation reproducing characteristic differs corresponding 
to the kind of the scene, a plurality of T -LUTs are prepared 
corresponding to the kinds of the scenes, and the most proper one 
is selected corresponding to the judgment of the scene. 
[0201] When the image is outputted by printing on the 
recording paper, the image reproducing characteristics such as 
the reflection characteristics, the color reproducing 
characteristics, the range of the color reproduction will be 
different from those of the standard monitor display 
corresponding to the printing type, the kinds of pigment or dye 
of the ink of the printer. As can be seen from FIG. 21, the 
reflection characteristic PI of the inkjet type printer and the 
reflection characteristic P2 of the dye-sublimation printer are 
different from the reflection characteristic Ml of the standard 
monitor display. 

[0202] Since the printer is required to print the image clearly 
and finely on the recording paper, the printer executes not only 
the compensation of the image data for compensating the 
reflection characteristics thereof with respect to the standard 
monitor display, but also the inherent color conversion 
corresponding to the kind of the printer itself. 
[0203] In the image outputting apparatus in accordance with 
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this embodiment, the image data are compensated by using the 
information with respect to the existence of a person, the kind of 
the scene and the compensation, and the image is reproduced 
with using the compensated image data in step #655 in the 
flowchart shown in FIG. 20. By such the configuration, the 
image of the object can be reproduced properly corresponding to 
the characteristics of the printers and the monitor displays such 
as the CRT and the LCD. 

u [0204] Although the present invention has been fully 

o 

□ described by way of example with reference to the accompanying 

m 

Hp drawings, it is to be understood that various changes and 

2 modifications will be apparent to those skilled in the art. 

L Therefore, unless otherwise such changes and modifications 

kj depart from the scope of the present invention, they should be 

□ construed as being included therein. 
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